Introduction to Special Issue "MODIS 2000-2010: Ten Years of Success in the Earth Observation"
Observational evidence from all continents and most oceans shows that many natural systems are being affected by regional climate changes, particularly temperature increases (IPCC, 2001) . Recent studies have allowed a broader and more confident assessment of the relationship between observed warming and impacts than was made in the Third Assessment Report. Despite remaining gaps in knowledge, it is likely that these effects are linked to human influence on climate. At the regional level, however, responses to natural variability are difficult to separate from the effects of climate change (IPCC, 2007) . The primary consequences include a temperature increase and more frequent and severe extreme events such as flooding, drought and cyclones that begin to seriously affect societies and economies. To adapt to climate change requires a precise understanding and quantification of how human activities, interacting with natural processes, affects human and natural systems. The past two decades have brought a fundamental change in the world view of the sciences of the Earth. We have become aware that global change cuts across all components of the Earth System: solid earth, biosphere, atmosphere and oceans and their interaction including human activity. Understanding the Earth as a whole system requires a multidisciplinary approach and long-term observations and data records (NASA, 1987) . Since the 1980s, several international organizations have been working towards the establishment of a longterm observing systems for the three main components of the Earth system: terrestrial environment, oceans and atmosphere. The Earth Observing System (EOS) implementation strategy developed by NASA aimed at the implementation of an information system designed to meet the needs of multidisciplinary Earth science based on an observing system "as it will exist by the year 2000" (NASA, 1987) . The EOS is funded by the NASA Earth Science Enterprise (ESE) Program and has three main components, (i) a coordinated series of Earth-observing satellites, (ii) an advanced data system designed to support the production, archival, and dissemination of satellite derived data products, (iii) teams of scientists who are developing the science algorithms to make the data products (Justice and Townshed, 2002) . In Europe institutions involved in the development of space activities give birth on 19 May 1998 to GMES through a declaration known as "The Baveno Manifesto" (Brachet, 2004) . Global Monitoring for Environment and Security (GMES) is a joint initiative of the European Commission and European Space Agency, which aims at achieving an autonomous and operational Earth observation capacity. This initiative aims at pulling together all the information obtained by environmental satellites, air and ground stations to provide a comprehensive picture of the "health" of Earth. The MODerate resolution Imaging Spectro-radiometer (MODIS) is a key instrument of NASA EOS; the first MODIS is onboard the EOS Terra satellite, successfully launched in December 1999, and is complemented by a second on the EOS Aqua satellite, launched in 2002. MODIS was designed to provide daily global measurements at moderate resolution (250-1000 m), with spectral bands covering portions of the electromagnetic spectrum providing information about atmosphere, land and oceans. The MODIS mission has been operating successfully for over ten years, producing the one of the longest consistent time series of global Earth Observation data available up to date, and the longest series of comprehensive, systematically generated higher level thematic products. For the whole duration of the mission, there has been systematic data collection, calibration, generation of thematic products, and dissemination of MODIS products to global users. The policy of free and unlimited data access through the internet is undeniably one of the key factors in the phenomenal uptake of MODIS data by the science community.
This special issue is mainly based on selected contributions presented at the workshop "MODIS 2000-2010: Ten Years of Success in the Earth
Observation" during the 14th ASITA National Conference held in Brescia, Italy (9-12 November 2010). In recognising the contribution of MODIS to the various aspects of the Earth Science field, the topics of the papers cover applications to water monitoring (three), vegetation (two), and atmosphere (one), with the addition of a general paper on the significance of the mission. Most of them present regional case studies applied to areas of Italy: a sign of the success of the MODIS mission, which was primarily designed for global environmental applications, is that it has provided data for countless studies at the local scale. The paper by Tucker and Yager (2011) present a summary of the MODIS performance and capabilities, highlighting its contribution to better understand the Earth's coupled landocean-atmosphere system, to document with improved accuracies the evolution of climate and to reach the expectation of users working in the different research fields. The use of MODIS imagery for the optical characterization of marine and inland waters is applied using different techniques. Massi et al. (2011) adopt an algorithm based on Spectral Angle Mapping (SAM) to characterize water types using a series of MODIS images taken over the Western Mediterranean basin. Matarrese et al. (2011) present an approach based on statistical Support Vector Machines (SVMs) to examine bio-optical trends in the coastal zone of in Southern Italy. In Bresciani et al. (2011) a combined use of MODIS and MERIS data allows to analyse the relationship between lake surface temperature and chlorophyll concentration in Lake Garda and Lake Trasimeno. Two contributions are dedicated to terrestrial ecosystems, in particular vegetation component of the Earth system. Agricultural lands, grasslands and forests control the global production of food and other goods and are central to understand issue related to climate change. Boschetti et al. (2011) present an application of a Light Use Efficiency model based on Monteith approach that exploits MODIS satellite time series to assess crop yield in the Italian Rice District Area which represents 60% of the total European rice production. Colombo et al. (2011) compares the use of MODIS NDVI acquired by Terra and Aqua platforms, for monitoring spatial and temporal variability of the phenological cycle of larch and grassland in an alpine environment and for evaluating the effects of recent climate variability on the vegetation phenological cycle. Finally the paper by Di Nicolantonio and Cacciari (2011) enhances the contribution of MODIS multiannual observations in support of air quality monitoring in the Po valley (Northern Italy), one of the most rich region in Europe but also most affected by atmospheric pollution problem. We are grateful to the editorial office of the Italian Journal of Remote Sensing to give us the opportunity to publish this special issue. The authors and the many anonymous reviewers contributed to make it possible. We also acknowledge the Presidents of Italian Association of Remote Sensing (AIT) and Federation of Scientific Associations for Territorial and Environmental Information (ASITA) who supported this initiative since the beginning.
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